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Structural changes in mitochondrion-rich cells in the gills of artificial
selected Trachinotus ovatus offspring under different salinities
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Abstract: Distribution and ultrastructural changes in the mitochondrion-rich cells in gills of artificial selected Trachinotus ovatus
under different salinities (5, 20, and 30) were examined by light and transmission electron micrograph. Results indicated that the
mitochondrion-rich cells were mainly present on the base of the gill filaments and branchial leaflets, and the volume and quantity of
mitochondrion-rich cells increased with salinity. All three salinity groups had apical crypts, which were constituted by the
mitochondrion-rich cells, pavement cells and accessory cells. Mitochondrion-rich cells in the salinity 5 group had large apical
membranes with developed microridges and shallow apical crypts. Apical crypts in the salinity 20 and 30 groups had small apical
membranes and undeveloped microridges, and were embolic obviously. Cytoplasm of mitochondrion-rich cells in the salinity 5 and
30 groups developed tubular systems and abundant cristae mitochondria. The tubular system of the salinity 20 group was
non-spatially constant and had loose structure. Part of the tubular system contracted into a pearl bubble structure and shared rough
endoplasmic reticulum. Mitochondrion-rich cells in Trachinotus ovatus under salinities 5 and 20 appeared both seawater-type’s and
freshwater-type’s features, and those in salinity 30 had typical characteristics as seawater-type MR cells. Structural changes of
mitochondrion-rich cells were suited to different osmotic pressure.
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Ao R U D RE AR T CUR 2303, 1
HxFZ e RAXUn iz ke, Bk, SiE &
YN RAREE MM (Kaneko etal, 2008) . Zkki
A 3= 40 P A0 i b A A R R R AR /N R
g8, WA/NE RZGH ) Na'-K'/ATPase f] DLl #5
0 0 JE 2B S R AR SR L, 0 S as HL OB
TERM . SR, (e B Sh Al
HAARL AR E AR RN s TR AEH
SRAEGENYEM A (Daborn et al, 2001; Kaneko et
al, 2008; Martinez-Alvarez et al, 2005) .

YN B AR 62 ( Trachinotus ovatus) )& H
( Percifomes ) & £l ( Carangidae ) f#f 2 J&
(Trachinotus) . {5488, 21—, BENEHE Agryb
o HRnocR, wit3E, ERKETh. REA
Ko AEFRE F L5040 T g AR (Ou & Li,
2005) , AFEEKIRIAMAE. ITFER, HImRA
I8 ) SR A K AR 5 FE SR AR A S TR L I8 i R
WA S 3 ON TR 62 K AT, W5 M3
H A (Ou, 2008) o WEFT X BB BRASHE L br A<
FwMMpas R, AT TR & 2 AR
BN IMUADUY ), o BAE 308 R JEAT .
HHT, 3220 5 T SR 62 (1) i 50 S S 5
FHHETIEE . B SR FERT pH O B A4l 2 ZURE AR
)RS DL K S R B B B ) 43 AR R SR
J71 (Caietal, 2012; Qi & Ou, 2008; Ouetal,
2011a, b; Lietal, 2007; Wangetal, 2011; Ouet
al, 2012) , {HZ, A7RAFEREFM TN
R SRR = 5 20 M 45 R AR A BRI 0 R AR . A
UL TIE G OB R0 %, KHAZE
AR FEN BB HA, SRR R AT
R AR AR 40 M K A AR Ak, D R A
Prs e R R R T .
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‘C, pH7.9~8.7, #% 14d, 24 hiEL#H<. FARE
WA 1 IR, PO A RN 3%, BERHK 1
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P<0.01 =R EE.
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Figure 1  Effect of salinities on gills of Trachinotus ovatus
A: hJ5; B: #HhFE20; C: #:£30; BC: M4 MRC: LRAFFAIM; PVC: R F4if.
A: Salinity 5; B: Salinity 20; C: Salinity 30; BC: Blood cell; MRC: Mitochondrion-rich cell; PVC: Pavement cell.
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Figure 2 Ultrastructural changes of mitochondrion-rich cells

in gills of Trachinotus ovatus under different salinities

A: ERJE S B: HJE S C:ELE 205 D:RRJE 20; B3R 305 F:3h/% 30;
Ac: MEAIM: Ap: T/NES: JC: BEWIER: M: SRk Mr: 300
Mre: ZRRiRERANM: N: 41f04%: Pbs: BRUILEH: Pve: i P40
Rer: MMM Ts: WAMNERS: Vie B

A: Salinity 5; B: Salinity; C: Salinity 20; D: Salinity 20; E: Salinity 30; F:
Salinity 30. Ac: accessory cell; Ap: apical crypt; Je: junctional complex; M:
mitochondrion; Mr: microridge; Mrc: mitochondrion-rich cell; N: nucleus;
Pbs: pearl bubble structure; Pvc: pavement cell; Rer: rough endoplasmic

reticulum; Ts: tubular system; Vt: vesicle-tubular.
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B, THARELN (B 2B) o bk FERani.
-2 it 5 B A B 3 TR BB ) T /N g, T A
N (B 2E) o Tl N I T WA (18 2F) .
2R R F B A0 R R 5T TSI A I AR Bl A /N
ARG (E2F) , &bk, BB, MEE L
BRREE, WEFEE (B2F) o WAIRARRIR,
A NERGERIE, LR, ABAEE (8
2E) .
AN

RI

AWFFREIREN], = A Eh R OB ER S Lok 4k
Fw AL A TC W AR, A2 A T 22 M)
SRR, AR 2 . #hEE 20 B 30 414k
BAT A KA REZR (P>0.05) , (HIE
KT S (P<0.05) , = ANHh AL T4 41 o Jii
P ik Hoe 5w 3% (P<0.05) , ULHIERJE 20
A 30 HEHRLARF AN AR BT Eh 5 4,
HAERSE 30 4140 be £h 5 20 AL Inviad. I AL,
BEA Eh BT i R A A AR 2 oK, B
W, SEAKFES (Acipenser naccarii) Jiti (K6
(Acipenser schrenckii) - WiJE#] ( Oreochromis
aureus) - i (Lateolabrax japonicu) KB (Mugil
cephalus) S5 WAEFT45 AU (Carmona et al, 2004;
Hou et al, 2006; Jiang et al, 1998; Wang & Hu,
2009; Yuetal, 2012) .

B BE MR A LR, AR RA+E
B AN AR T A7 o A T AN o R A P AR T A A
K7 G )| RS 7 R WK 73 T AR S S R R
A, BB R R, HE TR 1 T
(1 FH923% (Hou et al, 2006) o i V-4 fufiLh
PR A0 B b R AN, T4 DA )
s XS SRR RE, MERA S 40
BN Ay & R 5 T Bz i D RE ) 32 247 B (Evans et
al, 2005; Heetal, 2009; Huangetal, 2005; Liao
etal, 2011) .

FEG KRB 2y, o A= o 4 i TOBEAH
P, NI, AR, JE S R 2
AT A, 2 A0 A AR SRR AN Tt /)
B, AR A SR AR N A, LTTA
AR INE RGBT V250 A0, FROA iR B GRiAR 4=
4iHL”  (seawater-type MR cells) (Carmona et al,
2004; Evansetal, 2005) o fA7E TiR/K M4
LURENS S 0K 2O MY N EE 2 o A NS SR I

(freshwater-type MR cells) , 1% 41 ffd it Joi N [R)
TEAER PR R AN NE RS, A3 NE REARK
ik, EHE DAL, AR TR R T4
FLA], A PR T ARACR, eaEc%, WIVIAE &
(Carmona et al, 2004) .
AHFITLERF, T 20 F1 30 HkkifA+
1 M TS P U1 R B 5 AL S I A, T /N 53 I
I, S5V Vil (Sebastes schlegelii) i i
(Fundulus heteroclitus) W45 AL (Katoh et
al, 2001; Katoh & Kaneko, 2003; Wang et al, 2006) .
ERIE S LR R = 40 B THURSE T AR B 2 KT R 20
F1 30 200 3 /> Hh B A 2 b A 3= 40 a5 P e 1
WEWR L, 5 30 ALk ah e,
PEEl i S A U I (NI A = SR e ]
Na'/K'-ATPase 1% 14 & Az id WA 22 (Marshall,
2002) , HEKATI ER PR £0 AR IR AKGE N R
o, BEE RS, BEAAARE S B WD,
IR CE2 Y R N S RN A TR NN (6 =0 2
Na'/K'-ATPase Tt FFE, 4R 21K SRR AL &
i, RN BT ITMRI R, T FIRICE T,
Na'/K'-ATPase iifi 4 F§i 7t i (Weietal, 2000 ,
FESE5 T, Na'-K'/ATPase i 1A (Xu et al,
2007) . Fan et al (2012) XJOREHGEEAN R EE N
Na'/K'-ATPase §ifJJHF5CEon, Hil Ibt4h R =
“U” WA, FEERE 20 I, T EAK, FUEIE
BRHESFIB AR SR 20 P, SRS T EUR T4
RN, AR T E A RO 251 B AR Y [ A1 53
WET, UYERRSE LT, JF HIMFELL R 20
MW ZMReR, Kk, #h1E 5 I oRasas LR ik
B AN MR T AR ABRIR I 2 1, T Bk
IRIHCE P HOR T ST AR, 2hPE 30 BT
AR/ N U R B 13I8 (Weietal, 2001)
YU ERESERE 5 R 30 4L N IAN/INE R4
oy ik, EhEE 20 4T BRI AEAE K AN
INERGE, (HATAIYS], SE5RIRa, i
BRLR A5 40, LT WKL TR P 0 ) 5 2R 5 ) AR R
%o Jiang etal (1998) X SEN 1R FTIN A AH T A
S 55041/ NE R RR, PEE B KRB IE AR A
ARG R AR AL, AR AN 48
Xt [ (Hou et al, 2006) . #5dEM] (Jiang et al,
1998) FIVFI Tfili (Wang et al, 2006) {Ek7KH!
BARERE RO, SLER A 4 N IRk
/NG RGARIE, AAF 5 B BE BT Enm i,
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SRR RA TN VRl ok T i 5 2
K, KB ERMNEIRZR, HHAMEDNT)
PER A SRS R T R4 (Wang et al,

2006) , Jit FCHFATEE FEAIIA gk AR R SR AR S,
IL Na'/K'-ATPase ¥ S b sk B TH =i (Wei et
al, 2001) , ORJEEREZME/KAER T Ehvk ek, JL
Na'/K'-ATPase i J7 b &5 5 I “U” B 474K (Fan et
al, 20120 , TRLAN/INVE R G+ B R 2 R R LA
AP, T SRR A A S SRR T AN N T N
F 5 E 5 Na' /K -ATPase 7if 1 AR B AH A, [A]
B, Na'/K'-ATPase T ZEAFALE T4l N R 58
(Dang etal, 20000 . Pk, Fl4i/NE RS0 T-50
TV S5 62 )y 11 A AD 55 IS - S AR N ) o 3 W
TYIRFEEAEH o KA R AR Eh Al
R RN BT VAVE £l ENER S AL NS SN O K
SRR —E 2250, LR FEARILTIREE
FRIEE A/ NE RS ROEFEEE . IbAk, {EBRTE
BEA2ER T 30 4 T0isn /N e A v] WA= R . Tl
INE RGEIE I R S TBAIE, R Zh R 41
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